The effect of alteration of extracellular Na+ or Ca2+ and inhibition of Ca2+ entry, Na(+)-H+ exchange, and Na(+)-Ca2+ exchange by diltiazem, amiloride, and dichlorobenzamil on the response of cardiac cell aggregates to epidermal growth factor.
The purpose of this study was to examine the effect of epidermal growth factor (EGF) on cardiac function and to explore ionic mechanisms as potential explanations for EGF-induced changes in cardiac contractile frequency. Cardiac cell aggregates were prepared from 7-day-old chick embryo hearts and were maintained in culture. EGF over a concentration range of 5 to 20 ng/ml produced a dose-dependent increase in cardiac contractile frequency. Inhibition of Na(+)-H+ exchange by amiloride antagonized the action of EGF. Inhibition of Na(+)-Ca2+ exchange by dichlorobenzamil prevented the effects of EGF. Inhibition of voltage-dependent calcium influx by diltiazem also antagonized the effect of EGF. The positive chronotropic action of EGF was significantly enhanced when the concentration of Na+ or Ca2+ was increased in the medium. These data indicate that EGF has a definite dose-dependent effect on the cardiac contractile frequency that is operative through ionic transport mechanisms that include increased calcium entry through voltage-dependent calcium channels and stimulation of Na(+)-H+ and Na(+)-Ca2+ exchange. The similarity in the effects of inhibition of these three ionic mechanisms suggests they are interrelated so that interference at any step in the process inhibits the action of EGF on cardiac myocytes.